WORLD INTCLLE CTUAL FROFERTY ORGANIZATIDN 




PCX 

INTERNATIONAL AFFUCATEON PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCD 



(51) InterDatiooal Patent ChssificatioD ^ : 
C07H imh 17/08» A61K 31/70 



Al 



(11) International PoUlcatiott Nnmben 
(43) International Publication Date: 



WO 94/15944 

21 My 1994 dUmM) 



(21) International Appfication Namben P(rr/EF94A)(X)9S 

(22) International Faing Date: 12 January 1994 (12^1.94) 



(30) Priority Data: 
9300883,7. 



18 Jannaiy 1993 (18.01^) GB 



(71) Applicant (farATAU BE BR CA CHCZDEDKES H FR GR 
l ETTJP JCRLUMCNLNONZPLFrRUSESKUAonty)'. 
PFIZER INC [USAJS]; 23S East 42ad Street. New Yoik, 
NY 10017 (US). 

(71) Appficant (for GB only)'. PFIZER LIMITED [GB/GB]; Rams- 

gate Road, Sandwidw Kent Cn3 9N7 (GB). 

(72) Uivent(»^ and 

(75) InventcH^Ap^kants (for US otdy)% BISHOP, Bemaxd, 
Fxank [GB/GB]; Pfizer (Central Research, Ramsgate Road, 
Sandwich, Kent Cm3 ^ (GB). PACEY, Nfichael, 
Stephen [GB/GB]; Pfizer Ootxal Research, Ram^ate 
Road, Sandwich, Kent Cri3 9NJ (GB). FERRY, Davi4 
Austen [GBAJS]; Pfizer Central Researdi, Eastern Point 
Road, Gioton, Cr 06340 (US). 



(74) AgefttS! BRADBROOK, GeofiErey, William et aL; Pfizer lim- 
itod, European Patents Dqit, Ram$gate- Road, Sandwkii, 
KentCn3 9NJ(GB). 



(81) Deagnated States: AU. BR, (>, CZ, H, JP, KR, NO, NZ, 
PL. RU, SK, UA. US, European patent (AT, BE, CH, DE, 
DK, ES, FR, GB, GR, IE, rr, LU, MC, NL, FT, SE). GAM 
patent (BF. BJ. CF, CG. O, CM. GA, GN, ML. MR. NE, 
SN,mTG). 



Pnlilisbed 

Vfith international search report 

Before the expiration of Ae time limit for atnending ^ 
claims and to be rqfublidted in ffte event of the receipt of 
amendments. 



(54)TiUe: NEW ANllPARASmC AGENTS RELATED TO THE MILBEMYONS AND AVHRMECIINS 




0) 



(57) Abstract 



Antq>aiasit2c confounds of fotmala (I) wherein the broken line at the 22-23 position represents an optional bond and eifiier this bcHtd 
is iHcsent and R^ is absent or this bond is absent and R^ is H, OH, oxo or oximino optioiially stibstituted by Ci-Cb alkyl groiq), R^ is Ci-Cs 
alkyl, CtCb alkxayl or Ca-Q cycloaQcjd groi^, or a 3- to 6- mcmlxzcd heterocyclic ring ccxitaimng a sulphur <rr oxygen atom, said ring 
being saturated or fully or partially nnsaniratrd and optionally substituted by one or riiore C1-C4 alkyl groups or halogen atoms. R^ is H or 
OH, and R'* is H or a grcx^ csq^able of being hydrolyzod in vivo to yield a coa^>ound in whidi R^ is H. R^ is OH, optiooaUy substitnted 
with a gro^> c^wble of being hydrolyzod in vivo to yield a compound in wfaidi R^ is CM, and R^ is H or C1-G4 aikjd or R^ is H and R^ 
is amino, optionally substituted with at least one group selected firom Ci-Cs alkyl and acyl groups. . 



FOR THE PURPOSES OF INFORMAHON ONLY 



Codes used to identify States nartv to the PCT on the feoat pages of pawtphl^rfK |ittMUJAig h^^' tiim al 
appliCTfinnn under the PCT. 



AT 
AU 
BB 
BE 
BF 
BG 
BJ 
BR 
BY 
CA 
CF 
CG 
CH 

a 

CM 

CN 

CS 

CZ 

D£ 

UK 

E5 

n 
n 

GA 



Aosdaa 

Aastndii 

Baxtadof 

BuiUuK Bmo 



Guuda 

CeittMIAttGtt 
Googo 



Deniaik 

Spun 

BoUnd 



GB 


United EbigdaA 


MR 




GE 




MW 




GN 




NE 




GR 


Greece 


NL 


Ndberiiodi 


HU 


Hiogay 


NO 




IE 


iRiaiMt 


NZ 


NewZealaod 


rr 




PL 


JV>Uiid 


JF 




PT 


RtMiuida 


KE 




RO 


KG 


Kyxgyttw 


RU 


Ruatai Mcntioo 


KF 


DeuMMle P60|te*t itepsHic 
ofKoia 


SD 
SE 


Sudio 

SWOdCD 


KR 


RepabttcofKoRt 


SI 


SlovcqlA 
SkmUa 


KZ 


Kuddutco 


SK 


U 




SN 




UK 


SdL«dci 


TO 


and 


LU 


LuxcoBbauig 


T6 


Tofo 


LV 


Lttvb 


TJ 


TapUstia 


MC 


Mooaoo 


XT 


lUddadodTolwso 


MD 


BqxMieoriyloldovft 


UA 


MG 


Madagssev 


U5 


Halted Sttet or Amcdet 


ML 


MaB 


m 




MN 




VN 


Vice Nam ' 



wo 94/15944 



PCT/EP94/0009S 



-1- 

NEW ANTIPARASITIC AGENTS RELATED TO THE HILBEHYCINS AND AVERMECTINS 

This invention relates to new antiparasitic agents, 
related to the milbenr/cins and avermectins and to 
processes for their preparation and coirpositions thereof. 

The avermectins are a group of broad spectrum 
antiparasitic agents referred to previously as the C-076 
compounds. They are produced by fermenting a strain of 
the micro-organism strentomvces avermitilig xinder aerobic 
conditions in an aqueous nutrient medium containing 
inorganic salts and assimilable sources of carbon and 
nitrogen. The isolation and the cheooical structure of 
the. eight individual coniponents which make up the C-076 
complex is described in detail in British Patent 
Specification 1573955 • 

The C-076 complex coirprises eight distinct but 
closely related compounds described as C-076 Ala, Alb, 
A2a, A2b, Bla, Bib, B2a and B2b. The "a" series of 
compoimds refers to the natural avermectins wherein the 
25-s\ibstituent is (S) -sec-butyl and the "b" series to 
those .wherein the 25-substituent is isopropyl. O^e 
designations "A" and "B" refer to avermectins vdierein the 
5-8ubstituent is metho?^ or hydros, respectively, and 
the numeral "l" refers to avermectins. wherein a double 
bond is present at the 22-23 position, and nximeral "2" to 
avermectins lacking the 22-23 doxible bond and having a 
hydrogen at the 22-position and hyducoxy at the 23 
position. 

In our European Patent Applications 0214731,. 
0284176, 0317148, 0308145, 0340832, 0335541 and 0350187 
there are described preparations of compounds related to' 
the avermectins but having a group at the 25-position 
other than the isoprojyl or (S) -sec-butyl groups found in 
the original avermectin compounds disclosed in British 
Patent Specification 1573955. Such compoimds may be 
prepared by fermentation of particular strains of 
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Streptonr/ces avenni^. j 1 i ^ in the presence of organic acids 
or derivatives thereof. Production of such avermectins 
is described in Journal of Antibiotics (1991), No. 3, 

PP 357-365. 

The milbeinycins form another group of related 
macrolides which are distinguished from the avermectins 
in lacking a sugar residue attached at the C-13 position. 
Exainples of such confounds are described in UK patent 
1390336, and European patent publications 170006, 254583, 
334484 and 410615. In addition to these fermentation 
products a large number of publications describe 
compounds derived semisynthetically from these 
fearmentation products many of which possess useful 
antiparasitic activities. Some of this chemistry is 
reviewed in MacrolidR Antibio^irg;. omura S., Ed., 
Academic press. New York (1984) and by Davies, H.G., 
Green, R.H. in Natural product Renor-fft (1986), a, 87-121 
and in Chem. Soc. Rev., 1991, afi, 271-339. 

It has been found that certain confounds 
synthetically derivable fr6m known avermectins and 
avermectin derivatives possess unexpected beneficial 
biological properties. 

According to one aspect of the invention there are 
provided con^jouinds of formula (I) : 
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wherein the broken line at the 22-23 position represents 
an optional bond and either this bond is present and is 
absent or this bond is absent and is H, OH, oxo or 
oximino optionally substituted hy a -C^ alkyl group, R' 
is a C^-Co alkyl, C^-C^ alkenyl or C^-C^ cycloalkyl group, 
or a 3- to 6- membered heterocyclic ring containing a 
sulphur or oxygen atom, said ring being saturated or 
fully or partially unsatixrated and optionally substituted 
by one or more C^-C^ alkyl groups or halogen atoms, 
R* is H or OH, and 

R* is H or a group capable of being hydrolysed in vivo to 
yield a conpoiind in which R* is H, 

R" is OH, optionally stibstituted with a group capable of 
being l^ydrolysed in vivo to yield a coxnpoxind in which R» 
is OH. 

and RVis H or C^-C^ alkyl, or R^ is H and R^ is amino, 
optionally substituted with at least one group selected 
trom Ci"Ca alkyl and acyl (which may be alkanoyl) groups. 

Unless the context otherwise requires / all alkyl and 
alkenyl substituents having 3 or more carbon atoms may be 
straight or branched- chfid.n. The term "aryl" includes 
phenyl which may be substituted by at least one Cx-C« 
alkyl, hydroxy, 0^-0, alkoxy, halo, nitro or CP, group. 
In the present invention the term "alkyl" is intended to 
indicate those alkyl groups of from 1 to 8 carbon atoms 
such as methyl, ethyl, propyl, isopropyl, butyl, pentyl, 
hexyl, and the like, either straight or branched chain. 
The term "alkanoyl" is intended to include those alkanoyl 
groups of from 1 to 8 carbon atoms such as formyl, 
acetyl, propionyl, buytryl, pentanoyl, hexanoyl, and the 
like. 

The term "carbamoyl" is intended to indicate the 
group -CONRyR, where R^ and R, are the same or different 
and are H, alkyl, aryl, heteroaryl or from a 4-8 mexribered 
ring containing 1 or more O, N, or S atoms. 

The above structural formula is shown without a 
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definitive stereochemistry. However, during the course 
of the synthetic proced\ires used to prepare such 
coinpounds, the products of such procedures can be a 
mixture of stereoisomers. In particular, the 
stereoisomers at the 4--, 4»-, 5, 13- and 23-positions 
may be oriented either o- or S- representing such groups 
being below or above the general plane of the molecule, 
respectively. In each of such case both the o- and fi- 
configurations are intended to be included within the 
ambit of this invention. In certain cases the term "epi" 
is used to distinguish the stereoisomer being of opposite 
configuration to the natural compound at one specific 
asymmetrical carbon atom. 

Groups hydrolysable in vivo to yield corresponding 
compounds in which the group is replaced by H are well 
known in the pharmaceutical art in general and a wide 
variety of such groups are suitable for use in the 
compounds of this invention. Examples of such groups are 
C,-C, alkanoyl, arqyl, carbamoyl, C^-C, alkoxycarbonyl 
groups, and dicarbosQrlic acid and amino acid residues. 
Particular groups are identified in the Exanqples below. 
Preferred compoxinds are those in which R* is a straight or 
branched C^-C, alkyl or cycloalkyl group, such as 
cyclohe^l, isopropyl or .a££-butyl, R' is H, and the 
optional bond at the 22-23 position is present or this ' 
optional bond is absent and R^ is H or OH. 
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The oxime monosaccharides in which and R* are H 



are particularly preferred. 

Individual compounds within the invention are 
described in the Exairtples given below. 

The most preferred con5>oiand is 5-oxiinino-22 , 23- 
dihydro-25-cyclohexyl avermectin Bl monosaccharide. ' 
. According to another aspect of the invention, there 
is provided a process for preparing such a compound which 
con^prises the steps (1) of oxidising a confound of 
formula {II) : 




OH 



wherein the broken line, R*,. R*, R' and R* are as defined 
above and R^.is as defined above or R* is a-oleandrosyl 
oxy and R* is H to yield a coxnpound of formula (III) ; 
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and (ii) allowing the con^iound of forimila (III) to react 
with a compoiind of formula R*-0-NHj where R* is as defined 
above and where is a-oleandrosyl oxy, l^rdrolysing the 
compound obtained to yield a compound of formula (I), 
and (iii) if necessary replacing group R* when the latter 
is H with said group capable of being hydrolysed in vivo 
to yield a compound in which R* is 

±£ necessary, the process further comprising one or more 
of the following steps before or after steps (i) , (ii) 
and (iii), 

(iv) substituting group R* when the latter is OH with said 
group capable of being hydrolysed in vivn to yield a 
compound in which R* is OH, 

(V) oxidising group R"- when the latter is OH to oxo, 

(vi) reacting the compound obtained from step (v) with 
hydrojQTiamine optionally sxibstituted by a C^-C, alkyl 
group to yield a compound in which R^ is optionally 
substituted oxo, 

(vii) hydrogenating the compound to reduce a do\ible bond 
at the 22-23 position to a single bond, 

(viii) oxidising a conjpound in which R* is H to a conpound 
in which R' is OH, 

(ix) oxidising a confound in which R* is OH and R* is H to 
a compound in which R» is oxo and R* is absent, and 
either: 

(X) reducing the compound obtained from (ix) to produce a 
. compound in which R' is an £ai-OH group, or 

(xi) reacting the compound obtained from (ix) with a 
Grignard reagent to yield a conpoxind in which R* is OH and 
R" is alkyl, or 

(xii) subjecting the conipound obtained from (ix) to 
reductive amination to yield a compound in which R» is an 
amino or allcylamino group, and if necessary acylating the 
compound obtained, any free OH groups being protected if 
necessary during any of the above steps. 

Preparation of compounds according to. the invention is 
discussed, by way of illustration, below. 
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The compoionds of the present invention may be 
prepared starting from the conqpounds of formula (iv) , 
which may themselves be prepared as described in the 
above-mentioned patent publications. 



Compound iia Double bond present « absent. 
COQonpound lib Double bond absent, = h. 
Compound lie Double bond absent, R^ » OH. 

The semisynthetic modifications required to provide 
the confounds given by formula I may require sequential 
reactions at the positions -4', 4", 4a, 13, 22, 23, 25 
and 5 and the exact order in which these transformations 
are performed may vary. In addition, during the 
oxidation and certain substitution reactions described 
below, it is necessary to protect the S-l^rdroxy group to 
avoid substitution or oxidation at that position, with 
this position protected, the reactions may be carried out 




wo 94/15944 



PCT/EF94/00095 



-8- 

at the 4"-, or 4 '-positions without affecting the 
remainder of the molecule. Subsequent to any of the 
above-described reactions, the protecting group may be 
removed and the unprotected product isolated. For 
compounds of this invention, conversion of the S-hydrojQr 
group to a ketone or ketoxime is preferably performed 
after substitution at the 4', 23 and 4a positions.- The 
protecting group employed at the 5-position is ideally 
one which may be readily synthesized, will not be 
affected by the reactions at the 4»- and 4 '-positions and 
may be removed without affecting any other functionality 
of the molecule. One preferred type of protecting group 
of the avermectin type of molecule is the tri~substituted 
silyl group, preferably the tri-loweral3cyl silyl group/ 
One especially preferred exaitple is the tert; .- 
butyldimethylsilyl group. The- reaction preparing the 
protected conqpound is carried out by reacting the l^rosQr 
compound with the appropriately substituted silylhalide, 
preferably the silylchloride in an aprotic solvent such 
as methylene chloride, benzene, toluene, eti^l acetate,, 
tetrahydrofuran, dimethylformamide and the like. In 
order to minimise side reactions, there is included in 
the reaction mixture a base to react with the acid 
released during the coxirse of the reaction. Preferred 
bases are amines such as imidazole, pyridine, or 
triethylamine. The base is required in amounts equiiaolar 
to the amount of hydrogen halide liberated; however, 
generally several equivalents of the amine are en^loyed. 
The reaction is stirred at from O^c to the reflux 
temperature of the reaction mixture and is con«>lete in 
from 1/2 to 16 hours. TOie silyl group is removed hy 
treatment of the silyl compound with anhydrous pyridine- 
hydrogen fluoride in tetrahydrofuran. The reaction is 
coitplete in from 3 to 24 hours at from 0 to 25^0, 
Alternatively, the silyl group may be removed by stirring 
the silylated compound in methanol catalyzed by an acid 
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pref erably a sulfonic acid inonolxydrate such as p- 
toluenesulfonic acid monohydrate. The reaction is 
coinplete in about 1 to 12 hours at from 0 to SO^C. 
Compounds having a 23-tr/droxyl group (or a protected 
derivative) may be converted to either the corresponding 
22,23-dihydro confound or alternatively to the 
corresponding compound having a double bond at the 2i2-23 
position using methods described in US patent 4328335, 
OOie latter compounds may also be l^drogenated to the 
22,23-dilvdro con«)ounds using Wilkinson's catalyst under 
conditions described in US patent 4199569. 

The preparation of the compounds of the invention 
can be accomplished by first converting the 
aforementioned disaccharides Ila, b and c into their 
corresponding monosaccharides by hydrolysis. An 
alternative method of preparing the monosaccharides 
coirprises a direct fermentation procedure starting from a 
corresponding aglycone as described in European Patent 
implication 463677. The S-l^droxy position is then 
protected to avoid substitution at this position so that 
reaction may be carried out at the 4«, or 23 positions. 
The 4 '-hydroxy is more reactive than the 23-lydroxy, 
hence additional suitable protection at C-4 • allows 
selective reaction at C-23. 

Alternatively, the compoiuids of the invention may be 
prepared by carrying out the above synthetic 
manipulations on the disaccharides Ila, b or c and 
finally l^drolysing them to the desired monosaccharides. 

When desired, hydroxy groups may be acylated to give 
esters using reagent such as acid anhydrides or acid 
chlorides and etaiiiie bases according to general procedures 
known to those skilled in the art. Hydroxy groups may be 
converted to oxo groups by oxidation with manganese 
dioxide or tetrapropylammonium perruthenate. The oxo 
compound may be treated with hydroxylamine or an O- 
substituted analogue thereof to produce the corresponding 
oxime . 
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Compounds in which R' is OH are prepared from 
suitably 5-protected derivatives by firstly hydroxylating 
the 4a metl^l group using a procedure described in the 
Japanese Patent Laid-open Patent Application No. 83- 
59988. 

Compounds in which R* is an amino group optionally 
substituted by one or more alkyl or acyl groups, may be 
prepared by reduction amination of a corresponding 
coinpound in which R' is oxo, for example by reaction with 
an aramoniiim salt or amine salt and sodium 
cyanoborolydride in known manner. The amino group may 
then be further sxibstituted, by acetylation, for exanple 
using acetic anhydride. 

Conpoimds in which R' is an ^ai-OH group may be made 
by reduction of such an oxo compound. The oxo confound 
may be converted to a compound in which is OH and R« is 
alkyl by reaction with a Grignard reagent in known 
manner* 
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The contpounds of the invention are effective in 
treating a variety of conditions caused by endoparasites 
including, in particular, helminthiasis which is most 
frequently caused by a group of parasitic worms described 
as nematodes and which can cause severe economic losses 
in swine, sheep, horses and cattle as well as affecting 
domestic animals and poultry. The conpoimds are also 
- effective against other nematodes which affect various 
species of animals including, for example:- Dirof ilarir^ 
in dogs and various parasites which can infest livestock, 
companion animals such as cats and dogs and also humans 
including gastro-intestinal parasites such as 

. B?;itgrQbiyg and parasites which are found in the blood or 
other tissues and organs such as filarial worms and the 
extra intestinal stages of StronovlQidAg , Toxocara and 
Trichinella. 

The compounds . are also of particular value in 
treating ectoparasite infections including particular 
arthropod ectoparasites of humans, animals and birds such 
as ticks, mites, lice, fleas, blowfly, biting insects and 
migrating dipterous larvae which can affect cattle and 
horses . 

The compoxinds are also insecticides active against 
household pests such as the cockroach, clothes moth, 
carpet beetle and the housefly as well as being useful 
against arthropod pests of stored grain and of 
agricultural plants such as spider mites, aphids, 
caterpillars and against ndgratory orthopterans such as 
locusts. We have discovered that conpounds within the 
scope of this invention are both safe and have 
unexpectedly high potent systemic activity against fleas 
and other important arthropod parasites of cats and dogs* 
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The con^oxinds of formula (I) may be administered as 
a formulation appropriate to the specific use envisaged 
and to the particular species of host animal being 
treated and the parasite or insect involved. Ihe 
compounds may be administered by injection, either 
subcutaneous ly or intramuscularly, alternatively they may 
be administered orally in the form of a capsule, bolus, 

. tablet, chewable tablet or liquid drench, or they may be 
administered as a topical formulation or as an iinplant. 
For topical application dip, spray, powder, dust, pour- 
on, spot-on, jetting fluid, shampoos, collar,, tag or 
harness may be used. Such formulations are prepared in a 
conventional manner in accordance with standard 
veterinary practice. Thus capsules, boluses or tablets 
may be prepared by mixing the active ingredient with a 
suitable finely divided diluent or carrier, additionally 
containing a disintegrating agent and/or binder such as 
starch, lactose, talc, or magnesixam stearate. A drench 
formulation may be prepared by dispersing the active 
ingredient in an aqueous solution together with 
dispersing or wetting agents and injectable formulations 
may be prepared in the form of a sterile solution or 

. emulsion. Pour-on or spot-on fonmilations may be 
prepared by dissolving the active ingredient in an 
acceptable liquid carrier vdiicle, such as butyl digol, 
liquid paraffin or non-volatile ester with or without 
addition of a volatile coirqponent such as isopropanol. 
Alternatively, pour-on, spot-on or spray formulations can 
be prepared by encapsulation to leave a residue of active 
agent on the surface of the animal. These formulations 
will vary with regard to the weight of active compound 
depending on the species of host anixnal to be treated, 
the severity and type of infection and the body weight of 
the host. The compounds may be administered 
continuously, particularly for proplylaxis, by known 
methods. Generally for oral, parenteral and pour-on 
administration a dose of from about 0.001 to lOmg per kg 
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of animal body weight given as a single dose or in 
divided doses for a period of from 1 to 5 days will be 
satisfactory but of course there can be instances where 
higher or lower dosage ranges are indicated and such are 
within the scope of this invention. 

As an alternative the compo\inds may be administered 
with the animal feedstuff and for this pxirpose a 
concentrated feed additive or premix may be prepared for 
mixing with the normal animal feed. 

For use as an Insecticide and for treating 
agricultural pests the coxnpoxuids are applied as sprays, 
dusts, pour-on formulations, emulsions and the like in 
accordance with standard agricultural practice. 

For human use • the compounds are administered as a 
pharmaceutical ly. acceptable formulation in accordance 
with normal medical practice. 

The preparation of conqpoxands according to the 
invention are illustrated by the following Exan^les. 
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EXAMPLE 1 

22,23-PihvdrQavennectin Bla mnnr^fl acgharide 
22, 23-Dihydroavennectin Bla (50g) was dissolved in a 
mixture of isopropanol (100ml) and sulphuric acid (1ml) 
and stirred at room temperature under a nitrogen 
atmosphere for 48 hours. The reaction mixture was poured 
onto crushed ice and extracted with dichloromethane (2 x 
.20Pml). The combined extracts were washed with aqueous 
saturated sodium bicarbonate solution (100ml), dried over 
anhydrous magnesium sulphate and concentrated under 
vacuum to give white crystals (14g) which were removed hy 
filtration. Mass cuid NMR spectra were fully consistent 
with the proposed structure. 

The Bib analogue was obtained by an identical method 
starting from 22,23-dihydroavermectin Bib. 

EX^V^Pjop 2 

5-Qxp-22,23-dihvdrQavermftctin sia T n onosanrhRr ^^,^ 
22,23-dihydroavermectin Bla monosaccharide (14g) was 
dissolved in diethyl ether (200mi) and activated 
manganese dioxide (14g)' added. The mixture was stirred 
at room tenperature for 4 hours, filtered and evaporated 
to dryness imder vacuum to yield the title prodnnh 
(11. 4g) whose. NMR spectrum wa& fully consistent with the 
proposed structure. 



The Bib analogue was obtained by an identical method 
starting from 22,23-dilydroavermectin Bib monosaccharide. 
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EXAMPLE 3 

5-Oxiinj,nQ-'22,23-dilTV(3roaverroectin Bla m onosagnharide 
5-0x0-22, 23-dihydroavennectin Bla monosaccharide 
(Ig) was dissolved in dry pyridine (25inl) and 
l^droxylamine hydrochloride (Ig) added. The stirred 
reaction mixture was heated imder reflux for 4 hours and ' 
after, cooling poured onto crushed ice and extracted with 
dichlorome thane (2 x 50xnl) . TOie combined extracts were 
dried over anl^drous magnesium sulphate and evaporated 
under vacuum to give a crude gum (l.lg). This material 
was pxirif ied using high pressure liquid chromatography on 
a pynamax (trade mark) column (41.4 x 250mm, 8pm, ODS- 
silica, Rainin) eluting with. methanol - water 83:17 at 
42inl per minute. Appropriate fractions were combined and 
evaporated to dryness to yield the title nr-odnrr. as a 
white solid, melting point 180-190^C. Mass and NMR 
spectra were fully .consistent with the proposed 
structure, 

5-Oximino-22,23-difaydroavermectin Bib was prepared by an 
identical method starting from 5-oxo-22,23- 
dihydrbavermectin Bib monosaccharide. 
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EXAMPT.Tg & 

inonnfiar»«;;]if»|-i 

25-Cyclohe5Q^lavennectin Bl (9.9g) was dissolved in 
toluene (1 litre) and Wilkinson's catalyst 
(tris(tripheiiylphosphine)rhodiuin(i) chloride) {9.25g) wks 
added. The solution was hydrogenated on a large Parr 
(trade mark) shaker at room tenqperature at 50 psi. 
hydrogen pressure. After 3 hours the reaction vessel was 
depressurised and allowed to stand for 12 hours before 
addition of a further portion of catalyst (5g) and 
hydrogenated as before for a further 2 hours after which 
no starting material remained. The solution was 
filtered, evaporated to dryness under vacuum and the 
residue chromatographed on silica eluting with 
dichloromethane then dichloromethane: methanol 9:1. The 
crude product was then chromatographed again on silica 
(200g) eluting with dichloromethane :methanol 19:1 to give 
after evaporation of the solvent under vacuum iinpure 
22,23-dilydro-25-cyclohe5tylavermectin Bl as a brown foam 
(lOg) . This material was dissolved in a mixture of 
. isopropanol (200ml) and sulphuric acid (2ml) and the 
brown solution was stirred at room temperature for 15 
hours then poured into a mixture of ice and water (500ml) 
. and extracted with di.chloromethane (3 x 200ml) . The 

organic layer was washed with saturated aqueous potassium 
hydrogen carbonate solution (lOOml) , water (2 x 50ml) 
dried over anhydrous magnesium sulphate and evaporated 
under vacuum to give. a. crude gum which was 
chromatographed on silica (lOOg) eluting with 
dichloromethane then dichloromethane: etlyl acetate 2:1 to 
^^'^^ ^'^^ tAtlg coTnponTir! (8.2g) . Mass and nmr spectra 
were fully consistent with the proposed structure. 
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EXAMPLE 5 

S-QKAxniy^O 2:^.23"d3hV(iro^25-CV^^oh^vY^pxr ^ rInf>r;^^n m 

22, 23-Dihydro-25-cyclohe5QriaverTnectin Bl 
monosaccharide (8.2g) was oxidized to the 5-oxo 
derivative using manganese dioxide in anhydrous diethyl' 
ether according to the procedure of Exanple 2. The crude 
product was purified hy chromatography on silica (50g) to 
give the 5-oxo corr^oxind (3.22g) as a yellow foam. Tliis 
was dissolved in anlydrous pyridine (60ml) and 
hydroxylamine hydrochloride (3.22g) was added. After 
stirring for 15 hours at room temperature a further 
aliquot of hydroxylamine l^^drochloride {3.22g) was added ' 
and the solution heated to 50^0 until no starting 
material reihained. The solution was poxired into water 
(50ml) and extracted with diethyl ether (3 x 50ml) . -Kie 
organic layer was washed with water, saturated sodium 
chloride solution, dried over • anJ^drous spdiuan sulphate 
and evaporated to dryness .under vacuum. The crude 
product was chromatographed on silica {25g) eluting with 
dichloromethane: ethyl acetate 4:1 and finally purified 
by high pressure liquid chromatography using a Eynamax 
(trade mark) colvimn (41.4 x 250mm, 8pm ODS-silica, 
Rainin) eluting with methanol: water 9:1 at 65ml per 
minute. Appropriate fractions were combined and 
evaporated under vacuum to give the title pomnni^n r' 
(l,53g). Mass and NMR spectra were fully consistent with 
the proposed structure. 
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ZS-Cvclohexvlaverrnectin B2 inonosar charide> 
25-Cyclohexylavennectin B2 (lOg) was suspended in 
isopropanol (lOOml) and a solution of sulphuric acid 
(2ml) in isopropanol (100ml) was added. After stirring 
at room temperature for 24 hours the clear solution was' 
poured into ice (600g) and extracted with 
dichloromethane (2 x lOOml) . The organic layer was dried 
over anhydrous sodium sulphate and evaporated to dryness, 
•Kie residue was dissolved in tetrachloromethane arid the 
solution stored at 4^0 • The crystals which s^arated 
slowly were periodically removed by filtration and found 
to be the pure title compound. Mass and NMR spectra were 
fully consistent with the proposed structure. 

EXAMPJOP 7 

5-Oximino-2.S-cvclQhexvlavermect^in Tnn nosagrhai-i 
Using the procedures of Examples 2 and 3, 25- 
qyclohe^lavermecnin B2 monosaccharide was converted to 
the title compound. Mass and IflMR spectra were fully 
consistent with the proposed structure. 
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25-Cyclohe^lavennectin Bl (20g) was dissolved in 
tetrahydrofuran (250ml) and a mixture of tetrahydrofuran 
{250ml), water (lOml) and sulphuric acid (10ml) was 
added. The mixture was stirred at room temperature for" 
1.5 hours then poured, into a mixture of ice (500g) and 
water (1 1) and extracted with dichloromethane (2 x 
500ml) . The organic layer was washed with saturated 
aqueous sodium chloride solution, dried over anhydrous 
sodium sulphate and evaporated under vacuum to give a 
foam. This was chromatographed on silica (ISOg) eluting 
with ethyl acetate - dichloromethane 1:1 to give a crude 
product (13.3g). Final purification was achieved by 
reverse phase hplc using a Dynamax (trade mark) column - 
(41.4 X 250mm, 8pm ODS-silica, Rainin) eluting with 
methanol-water 4:1 at 70ml per minute to give the pure 
tjirtXe CPmPQUnfl* Mass and NMR spectra were fully 
consistent with the proposed structure. 

KXAMPLE Q 

5-OxilninO-25-cn^clQhexvlavernlftr>^^r^ b1 rnQnofla g ghayj riA 
Using the procedures of Exainples 2 and 3, 25- 
cyclohexylavennectin Bl monosaccharide was converted to 
the fcitlg ^Pjnpound> Mass and NMR spectra were fully • 
consistent with the proposed structure. 
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EXAMPLE 10 

5-0~t-Butvl<iiinethv3 si 1 v1 -25-rvr1 r.>.o w l^^:? ■ 
dihvdroavermegt. in Bl monosarcrhaT-i t^P 

22 , 23-dihydro-25-cyclohexyl-avermectin Bl 
monosaccharide (Exaitple 4) (12. Ig) and imidazole {7.2g) 
were dissolved in dry dimethyl formamide (10ml) . To this 
.solution at room temperature was added t- 
butyldimethylsilyl chloride (7.9g). After 18 hours the 
mixture was poured into ice-water (200ml) acidified to 
pH2 with 2N HCl and extracted with dietliyl ether (2 x 
80ml). The combined extracts were washed with saturated 
aqueous potassium bicarbonate solution (50ml) and water 
(50ml) , dried over anhydrous sodiimi sulphate and 
evaporated under vacuum to give a crude product (14. 9g) . 
This material was further purified by chromatography on 
silica (Kieselgel 60, 230-240 mesh, Merck) (300g) eluting 
with dichloromethane ~ etl^yl acetate 9:1. Appropriate 
fractions were combined and evaporated to dryness to give 
the title pypfluvrr (8.35g) . The NMR spectrum was fully 
consistent with the proposed structvire. 

5-Oxo-averm6ctin j^i^^ 
Avermectiix Bla (2.4g) was dissolved in dietl^l ether 
(50ml) and activated manganese dioxide (2,0g) added. The 
mixture was stirred at room temperature for 18 hours, 
filtered and evaporated to dryness xinder vacuum to yield 
tAtJig pror^l^rr whose NMR spectrum was fully consistent 
with the proposed structure. 
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EXAMPLE i:> 
S-Oximino-av^rmi^nM'T^ ri« 
5-Qxo-avermectin Bla (SOOmg) (Exanple 11) was 
dissolved in pyridine (lOml) and hydro^lamine 
hydrochloride (SOOmg) added. After stirring at room 
temperature for 1 hour the mixture was poured into an ice 
(50g) aiid water (SOml) mixture, acidified to pH 4 with' 
poncentrated hydrochloric acid and extracted with 
dichloromethane (3 x 30ml) . The COTibined extracts were 
washed with water {20ml) , dried over anhydrous sodium 
sulphate and evaporated to dryness under reduced pressure 
to yield a crude material (Ig) . Uiis material was 
chromatographed, on silica (Kieselgel 60, 230-400 mesh, 
Merck) (lOOg) eluting with dichloromethane: ethyl 
acetate 2:1 and finally purified by high pressure liquid 
chromatograpl^ using a Dynamax (trade mark) column (41.4 
X 250mm, 8pm ODS-silica, Rainin) eluting with 
methanol: water 85:15 at 70ml per minute. Appropriate 
fractions were combined and evaporated under vacuum to 
give the title compounfl (290mg) . Mass and NtSR spectra 
were fully consistent with the proposed structure. 
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EXAMPT.R 1^ 
5-Q?^jTniT10-nvennect:in Bla Tnr.n Q sanr?>if ;^ T -< ^^ f . 

S-Oximino-avennectin Bla (SOmg) (Exanple 12) was 
dissolved in a mixture of isopropanol (1 ml) and 
sulphuric acid (10 ul) and stirred at room tert^ierature 
under a nitrogen atmosphere for 48 hours. A saturated 
aqueous solution of sodium bicarbonate (1 ml) was then' 
. added and the product extracted with etlylacetate (2x5 
ml) . The combined extracts were dried over anhydrous 
magnesium sulphate and concentrated under vacuum. The 
resulting crude product (25. mg) was purified using high 
pressure liquid chromatography on an Ultrasphere (trade 
mark) column (24 x 250 mm, 5 microns, ODS-silica, 
Beckman) eluting with methanol: water 85:15 at 20 ml per 
minute. Appropriate fractions were combined, to give the 
■ title prodM';7r, . Mass and nmr spectra were fully 
consistent with the proposed structure. 

EXAMPT.R lA 

4'-0-Af;flrYl-?5-ffyffloheyYl-22.^^-riihvd^na^^-rT«f.^^iT1 ff"* 

5-0-t-Butyldimethylsilyl-25-cyclohexyl-22 , 23- 
dihydroaveimect in Bl monosaccharide (Example 10) (216mg) 
was dissolved in dichloromethane (25ml) containing 
pyridine (400mg) . Acetic anhydride (255mg) in 
dichloromethane (5ml) was added slowly to this solution 
at room temperature and the reaction mixture was allowed 
to stand for 72hr. The solution was poured into water 
(20ml) , the organic layer was washed with aqueous citric 
acid solution (20%, .2 :x 10ml), saturated aqueous 
potassium bicarbonate solution (2x10ml), dried over 
anhydrous sodium sulphate and evaporated to dryness under 
vacuum. This crude product was chromatographed on silica 
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{25g) eluting with dichloromethane - etlryl acetate 9:1; 
Appropriate fractions were combined and evaporated under 
vacuum to give 4 • -o-acetyl-5-0-t-butyldiinetlvlsilyl-25- 
cyclohexyl-22,23-dih ydroavercnectin Bl monosaccharide 
which was dissolved in methanol (20ml) containing p- 
toluenesulphonic acid (230mg) . After stirring at room ' 
temperature for 1 hr, saturated aqueous potassium 
bicarbonate solution (5ml) was added and the product 
extracted with diethyl ether (2 x 10ml). Hie combined 
organic extracts were dried over aiihydrous sodium 
sulphate and evaporated to dryness \inder vacuxim to give 
the fcAtile PTOdwct as a white powder (139mg) whose MMR 
spectra were fully consistent with the proposed 
structure • This material was used in the following 
example without further purification, 

EXAMPLE 15 
4 ' -0-Acetvl-5-oximino-25-cr^rlohg>vY ^-22 . 
dihvdroavermectin Bl monnsarGharirift 

.4 • -OrAcetyl-25-cyclohexyl-22 , 23-dihydroavermectin Bl 
monosaccharide <139rog) (Example 14) was oxidised to the 
5-oxo-derivative using activated manganese dioxide 

(140mg) in diethyl ether (20ml) according to the method 
described in example 2, To a solution of this 4'-0- 
acetyl-5-oxo-25-.cyclohexyl-22, 23-dihydroavermectin Bl 
monosaccharide in a. mixture of methanol - dioxan 1:1 

(20ml) was added a solution of hydroxylamine 
hydrochloride {176mg) dissolved in water (5ml) • This 
mixture was stirred . at. 40*^0 for 3 hr before quenching with 
the addition of solid potassium bicarbonate (200mg) and 
diethyl ether (50ml). The organic extract was washed with 
saturated aqueous sodixam chloride solution (10ml) , dried 
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over anlvdrous sodium sulphate and evaporated to dryness 
under vacuum to give the crude product. This material was 
then purified Iby chromatography on silica (Kieselgel 60> 
230-400 mesh, Merck) (lOg) eluting with dichloromethane 
- ethyl acetate 4:1. Appropriate fractions were combined 
and evaporated to give the desired compound which was " 
further purified using high pressure liquid 
chromatography on a Ultrasphere (trade mark) column (10 x 
250mm, 5ym, QDS-sllica, Beckman) eluting with 
acetonitrile:methanol;water 71:14:15 at 5ml per minute. 
Appropriate fractions were combined and evaporated to 
dryness to yield the title r>yortiin«- as a white solid 
(46mg) . Mass and NMR spectra were fully consisted with 
the proposed structiire. 



EXAMPLE Ifi 

4 ■ -PXO-f?-0-ButVl (limPthvlsilvl -25-rvm nho w l-:)^ . Q-^. 
dAhvdrO avermectin Bl mnnngaGPhay-irla 

5-0-But3rldimetlylsilyl-25-pyclohexyl-22 , 23- 
dihydroavermectin Bl monosaccharide (Exai^ple 10) (1.4g) 
was dissolved in dichloromethane (300ml) at room 
temperature together with N-methyl morpholine-N-oxide 
(3.14g) and tetra-n-propylammonium perruthenate (233mg) . 
Powdered moleciaar sieve, 4A (187mg) was added and the 
mixture stirred. After 1 hour aqueous sodium sulphite 
solution, (50ml, 5%) was added and the separated organic 
phase washed with a second portion of aqueous sodium 
sulphite (50ml, 5%) ,. water (2 x 50ml), saturated aqueous 
sodium chloride s61ution (2 x 50ml) and dried over 
anhydrous sodium sulphate. Evaporation of the solvent 
under vacuum followed by chromatography on silica 
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(Kieselgel 60, 230-400 mesh, Merck) eluting with 
dichloromethane - ethyl acetate 9:1 and combination and 
evaporation of appropriate fractions, gave the fciMa 
prodwctr as a solid (857mg) . The NMR spectra were fully 
consistent with the proposed structure. 

' r EXAMPLR 17 

4 ' -eP3 -S-0-t--Butvldiinf^rhv1 ^i^y■l - 2S-r;vo1o>, o^l - 

22.g3-d3,hyd roavermectin Rl mnr^n^^n^y^^T ^^ 

4 ' -oxo-5-0-t-Butyldimethylsilyl-25-pyclohe3Qri- 
22,23-dihydroa vermectin Bl monosaccharide {200mg) was 
dissolved in methanol (lOml) at O^C and soditmi 
borohydride (20mg) added portionwise with stirring. 
After 15 minutes the mixture was poured into water, 
extracted with diethyl ether (2 x 30ml) and the comhined 
organic extract washed with water (20ml), saturated 
aqueous sodium chloride solution (20ml) and dried over 
anhydrous sodium sulphate. Evaporation of the solvent 
under. vacuum afforded the ti^■lf> nT^o^„n^ as a white solid, 
141ing. Mass and JiaSR spectra were fully consistent with 
the proposed structiire. 



EXAMPT.B 1ft 

4 ' -ep j -?^S-rYClQhfiXYl -?,2 . 23-di,hvdrQavAi>n.o^h 

4 • -epi-5-0-t-Butyldimethylsilyl-22,23- 
dihydroavertnectin Bl monosaccharide 141mg, was dissolved 
in methanol (20na) containing p-toluenesulphonic acid 
(200mg) . 'After 18 hours the reaction mixture was 
basif ied by adding saturated aqueous potassixjm 
bicarbonate solution {20ml) and extracted with diethyl 
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ether (2 x SOml) . The cortbined extracts were washed with 
water (20na), saturated aqueous sodium chloride solution 
(20ml) , dried over anhydrous sodium sulphate and 
evaporated under vacuum to yield the crude product. 
Chromatography of this material on silica (Kieselgel 60, 
230-400 mesh, Merck) (2g) eluting with dichloromethane - 
•ethyl acetate 4:1 and combination and evaporation under 
vacuum of appropriate fractions, afforded the j^itle 
product; (lOOmg) . Mass and NMR spectra were fully 
consistent with the proposed structure. 

EXAMPLE 1Q 

4 ■ -ePi-S-OyO-?'>-CVClohftXv1-22-. 3^-/^^>1Y ^ roa^r^r^m^o^^^ 
BI monoFtar!C!haT-i f^ft 

4 ' -epi-25-Cyclohescyi-22 , 23-dihydroavermectin Bl 
monosaccharide (196mg) was oxidised with activated 
manganese dioxide according to the procedure described in 
Example 2. The NMR spectrum of the product (160mg) was 
fully consistent with the proposed structure. 

EXAMPT.R '>n 
4 ' -gPi-S-QylTTii no-25-cvc1ohewl '-:>'> •>'x. 

4 • -epi-5-Oxo-25-qyclohexyl-22, 23-dilydroavermectin 
Bl monosaccharide (160mg) was treated with Iwdros^lamine 
hydrochloride (150mg) in a methanol - dioxan - water 
mixture 1:1:0.5 {25ml) and the product extracted, 
according to the procedure described in Exanple 15. 
Purification was achieved using high pressure liquid 
chromatography on a Ultrasphere (trade mark) column (10 x 
250mm, 5u, ODS-silica, Beckmann) eluting with • 
acetonitrile - methanol - water, 61:14:25 at 4ml per 
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minute. Appropriate fractions were comibined and 
evaporated xmder vacuum to give the title n•rrv?11n^ , as a 
solid (25mg) . Mass and NMR spectra were fully consistent 
with the proposed structure • 

EXAMPLE 21 

4fi-HvdirQXV-25-CVClohexvl-22 . 2^^A±Yt^rr^lrr.^Y^r r n^ctl±n R1 

To a solution of 25-cyclohe3<yl-22,23- 
dihydroavermectin Bl monosaccharide (Example 4) (5g) in 
dichloromethane (150ml) was added a solution of selenium 
dioxide (370mg) and t-butylhydroperoxide (70%, 3.7ml) in 
dichloromethane (50ml) and the whole stirred at room 
temperature for 48 hours. A futher solution containing 
selenium dioxide (370mg) and t-butylhydroperoxide (70%, 
3.7ml) in dichloromethane (50ml) was added and stirring 
continued for 24 hours. After addition of water (20ml) 
the reaction mixture was extracted with dichloromethane 
(2 x 25ml) and the coiribined extracts washed with 10% 
aqueous sodium bicarbonate solution (20ml) , and water 
(20ml), dried over anhydrous sodium sulphate and 
evaporated under vacuum to yield the crude product as a 
yellow foam, 4.5g. This material was further purified by 
chromatograply over silica (Kieselgel 60, 230-400 mesh, 
Merck) (120g) eluting with dichloromethane - methanol 
97:3, taking 200ml fractions. Material eluting in 
fractions 21-24 was coiribined and evaporated uuader vacuum 
to yield the £jL.tle cpi^poynd as a white powder. Mass and 
NMR spectra were fully, consistent with the proposed 
structure. 
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EXAMPX.-p; o;> 



in azy aichlpro„«thane a2lLT2flT ^ 
chlorlae (0 32a. .da.« '=-'>utylaimetl»rlsllyi 
8tl.r«, . Porcionwise. The whole «as 

stirred under a nicro^en atmosphere for 18 h„ 
Which further .^tuiee of trLt^ll ,T 
di^-ethyla-toopyridine 125^T I ^ 

Chloride ,0..^, j: ^rLd":,::::r^''-^-^-i 

»>oure. ^ a_ solution " s^^h T'""'"' ' 
lOOMl, was added to the reacL J 7 "^"^rbonate <lo%, 

separated, w^s^ed wlth^^r tlT J , ^l^T 

»^Th:=re";;rr^j^ - 

«ercx, ,120,, elutlng with dlchl!rletha^! T"' 
S8 = 2 collectlna 13(tea fractions I! , " "«thaaol, 
fractions 12-14 were cc^^Zi^ Z 

to yield the titl- - evaporated under vacuum 

y eia the J l t l n rmrmfmnrt as a «ut. solid ,i 

and 3pectra were fully co„.i.t«.t w;th the 
proposed structure. ® 

d.H . "'^'"^°^''="^^°'<y-25-cyolohexyl-22 23 
-J^<Sroaveime ctln Bi. monosaccharidr.l 1!^ 
With activated manganese dioxide «a, I' Ij" 
•ccordih, to the .thod descrihe: ITSJ^'lMT^l 
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£A.t;3.e ComPOPT;^d (0.9g) whose NMR spectium was fully 
consistent with the proposed structure. 

EXAMPLE 

4^-HYdroyv-S->oximino-25-C7vr1o>i ^ ^l-,22 . 9.1- 

4a- 1 -Butyldime thyl sily lo3Qr- 5 -oxo- 2 5 -cyclohexy 1 - 
22,23-diliydro avermectin Bl monosaccharide {0.9g) was 
dissolved in a methanol-dioxan (1:1 mixture , 36ml) and 
hydroxylamine hydrochloride (0.9g) dissolved in water 
(18ml) added. This reaction mixture was stirred and 
heated at AO^C for 1 hour then concentrated to 
approximately 20ml by evaporation under vacuiam and the 
product extracted with diethyl ether (2 x 50ml). "Hie 
combined extracts were washed with aqueous sodium 
bicarbonate solution (10%, 30inl) , water (50ml), dried 
over anhydrous sodixim sxilphate and evaporated tander 
vacuum to yield the crude product. This material was 
chromatographed on silica (Kieaelgel, '60, 230-400 mesh, 
Merck) (50g) eluting with dichloromethane-methanol 
gradient 99:1 to 96:4 collecting SOml fractions over 1.5 
hoxirs. Fractions 50-54 were combined and evaporated 
under vacuum to give material which was further purified 
by high pressure liquid chromatography on an Dynamax 
(trade mark) colunua (24 x 250mai> 5\m, ODS-silica, Rainin) 
eluting with methanol -water 80:20 at 20ita per minute. ' 
Appropriate fractions were combined and evaporated xmder 
vacuum to yield the titl^ GQnmnnnr^ as a white powder. 
Mass and NMR spectra, were fully consistent with the 
proposed structure. 
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4 ' -Methvl-5-0-t-butvldimethvlfi llvl-2'>-fnrclQhe3cvl^ 
22.23'-d ihvdroavennp.ntin Bl Tnonog acghai; ,! v\pf 

4 • "Oxo-5-0-t-butyldiinethylsilyl-25-cyclohexyl- 
22,23-dihydroa vermectin Bl -monosaccharide (Exaitple 16) 
{174ing) was dissolved in dry ether (ISinl) and cooled to 
'O^G under a nitrogen atmosphere. To this solution was 
added a solution of methyl magnesium bromide (115ul# 3M 
in dietlyl ether) dropwise, and stirring continued for a 
further 1 hour. After quenching, by adding an aqueous 
solution of ammonium chloride, (10ml, 10%), the organic 
layer was separated, washed with water (2 x 10ml) , dried 
over anhydrous sodium sulphate and evaporated under 
vacuimi to give the crude product. This material was 
chromatographed on silica (Kieselgel 60, 230-400 mesh, 
Merck) (20g) eluting with dichloromethane- ethyl acetate 
9:1. Coinbining appropriate fractions, and evaporation 
tinder vacuum afforded the product which was used without 
further purification. 

EXAMPLE 26 

4 ' -Mer.hyl"25"CVC3ohexvl-22 . 23-dihv^dyoa^ Q rTnAn^ jr» 

4 • -Methyl-5-0-t-butyldimethylsilyl-25-qyclohe3<yl- 
22,23-dih ydroavermectin Bl monosaccharide (74mg) 
(Example 25) was dissolved in methanol (20ml) containing 
p-toluenesulphonic acid (36mg) and stirred at ambient 
tenperature for 2 hours. After this time solid potassium 
bicarbonate (50mg) was. added and the mixture diluted with 
water (20xnl) and extracted with diethyl ether (2 x 20ml) • 
Tlie combined extracts were washed with water (20ml), 
saturated aqueous soditim chloride solution (10ml), dried 
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over anhydrous sodiiam sulphate and evaporated under 
vacuiam to yield a crude product. This material was 
chromatographed on silica (Kieselgel 60, 230-400 mesh, 
Merck) (lOg) eluting with dichloromethane-ethyl acetate 
4:1, Appropriate fractions were combined and evaporated 
under vacu\iin to give the product which was further 
purified by preparative high pressure liquid 
chromatography on an Ultrasphere (trade mark) coltomn (10 
3? 250mm, 5pm, ODS-silica, Beckraann) eluting with 
methanol -water 85:15 at 5ml per minute. Appropriate 
fractions were combined and evaporated \inder vacuum to 
yield the t At Jig Product as a white powder. Mass and NMR 
spectra were fully consistent with the proposed 
structure. 

EXAMPLE :>7 

4 ' -MethvX-5~OXO'25-CVClohftXvl^22 . ^.^ - dilr^d-roaver-mf^rrhi n T^l 
monofiagrharirii:^ 

4 • -Methyl-25-cyclohexyl-22 , 23-dihydroavermectin Bl 
monosaccharide {255mg) was oxidised with activated 
manganese dioxide (250mg) in diethyl ether (50ml) 
according to the procedure described in Exaii5>le 2 to give 
the tittJie COimPQimfl (208mg) whose NMR spectrum was fully 
consistent with the proposed structxire. 

EXAMPLE 2 ft 

4 ' -Mf^thvT -5-OTjJt4nQ-g5-CYCl0heXVl-22 .23-dihvd^oav^rTn^r.tS^ 
Bl monosaccharide 

To a solution of ..4' -methyl-5-oxo-25-cyclohexyl- 
22,23-dilydroaverinectin Bl monosaccharide (208mg) in a 
mixture of methanol : dioxan 1:1 (40ml) was added a 
solution of hydroxylamine l:vdrochloride (416mg) 
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dissolved in water (lOxnl) . This mixture was stirred at 
room temperature and a further amount of hydroxylamine 
hydrochloride (208mg) was added after 3 hr and stirring 
continued at 50°C for 5 hr before quenching with the 
addition of saturated aqueous potassiuan bicarbonate 
solution (20ml) and diethyl ether (50ml) . The organic 
•extract was washed sequentially with water (20ml) and 
saturated aqueous sodium chloride solution (20ml), dried 
over anhydrous sodiiam sulphate and evaporated to dryness 
under vacuum to give the crude product. This material- was 
then chromatographed on silica (Kieselgel 60, 230-400 
mesh, Merck) (lOg) eluting with dichloromethane : ethyl 
acetate 4:1. Appropriate fractions were combined and 
evaporated to give the desired compound which was further 
purified using high pressure liquid chromatography on a 
Dynamax (trade mark) column (10 x 250mm, 5pm, Ultrasphere 
(trade mark) ODS-silica, Beckman) eluting with 
acetonitrile: methanol .-water 63:12:25 at 5ml per minute. 
Appropriate fractions were combined and evaporated to 
dryness to yield the title pi-Qdnr^t- as a vAite solid 
(63mg) . Mass and NMR spectra were fully consisted with 
the proposed structure. 

EXAMPLE 2p 

5'P-t-BUtVldimethvlRilvlo3ciTnino^ 2 2 , 2:^^dihvdro-SS- 

Method 5--Oximino-22,23-dihydro-25- 
qyclohexylavermectin Bl monosaccharide {5.93g) (Example 
5), t-butyldimethylsilyl chloride (2.11g) and imidazole 
(1.9g) were dissolved in dichloromethane (20ml) and the 
mixture stirred at room temperature for Ihr. Pxxrther 
amounts of t-butyldimetl^lsilyl chloride (2.11g) and 
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imidazole (1.9g) were then added and the reaction mixture 
stirred at 40**C for another 0,5hr. ihe mixture was washed 
with water (2 x 20ial), saturated aqueous potassixun 
bicarbonate solution (10ml), dried over anhydrous sodium 
sulphate and evaporated to dryness under vacuum to give 
the crude product. Purification was achieved by 
chromatography on silica (Kieselgel 60^ 230-400 mesh, 
Merck) (250g) eluting with dichloromethane : ethyl 
acetate 9:1. Appropriate fractions were combined and 
evaporated to give the title compound as a white powder 
{4.0g). 

Method 2, 22 , 23-Dihydro-25-qyclohexylavermectin Bl 
monosaccharide (Exanple 4) was oxidized to the 5-oxo 
derivative using manganese dioxide in anhydrous diethyl 
ether according to a procedure of Exan^le 2. ihe 5-oxo~ 
22,23-dihydro-25-cyclohexylavermectin Bl monosaccharide 
(5.0g) was dissolved in dichloromethane (200ml) and 0-(t- 
butyldimethylsilyl) -Ixydrojiylamine (2.5g) and glacial 
acetic acid (10ml) were added. The reaction mixture was 
stirred at room teniperature for 18 hrs and then washed 
with water (50ml), saturated aqueous potassium 
bicarbonate solution {50ml) , dried over anhydrous sodixmi 
sulphate and evaporated to dryness under vacuum to give 
the crude product. Final purification was achieved by 
chromatography over silica (Kieselgel 60, 230-400 mesh, 
Merck) (250g) eluting with a gradient of hexane : diethyl 
ether 2:1 changing to 1:1. Appropriate fractions were 
combined and evaporated to give the title cQmnonnfi as a 
white powder (3 . 9g) . 
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The NMR spectrum of the products from the two methods 
was fully consistent with the proposed structure. 

EXAMPLF. 

4 ' -^cptYlanii nO-4 ■ -deoyv-5-oyriTnin o -22 . ?.^-rt.-hvdrnO^. 
• gyc;iQ hPXVlavermefrt-in B3 mn n oBarnhaT-idf 

To a solution of 5-O-t-Butyldimethylsilyloximino- 
22,23-dihydro-25-cyclohe3cyia vermectin Bl monosaccharide 
(620TOg) (Exaitqple 29) in dichloromethane (40ml) were added 
tetrapropylammoai\jm perruthenate (lOOmg) and N- 
methylmorpholine N-oxine (600ing). The reaction mixture 
was stirred at room ten5)erature for 1 hour and then 
applied to the top of a silica chromatograply column 
(Kieselgel 60, 230-400 mesh, Merck) (3 Og) .. Following 
elution with dichloromethane, appropriate fractions were 
combined and .evaporated to give the 4 ' -oxo-derivative 
which was used directly in the next step by dissolution 
in methanol (lOml), adding ammonium acetate (l.Og) 
followed by sodium pyanoborohydride portionwise until tlc 
indicated complete reduction. The solvent was then 
removed by evaporation under redufced pressure, the 
residue taken up in dichloromethane (10ml) and 
triethylamine. (5001) and acetic anhydride (2001) were 
added. After 1 hr TLC indicated that the reaction was 
complete. The mixture was evaporated under reduced 
pressure, the residue taken up in methanol (10ml) and 
solid p-toluenesulphonic acid added until the solution pH 
was 3.0. After 1 hr..TLC indicated that deprotection was 
ccanplete and the teaction mixture was poured into a 
mixture of aqueous sodium bicarbonate solution and ether 
1:1 (20ml). The organic layer was separated, dried over 
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anhydrous sodium sulphate and evaporated to dryness under 
vacuum to give the crude product • Purification was 
achieved by high pressure liquid chromatography on an 
Dynamax (trade mark) column (24 x 250mm, 5pm, ODS-silica, 
Rainin) eluting with methanol -water 85:15 at 20ml per 
minute. Appropriate fractions were combined and 
evaporated under vacuum to give the product which was 
further purified by high pressure liquid chromatography 
on an Dynamax (trade mark) column (24 x 250mm, 5pm, ODS- 
silica,. Rainin) eluting with methanol -water 82:18 at 20ml 
per minute. Appropriate fractions were combined and 
evaporated under vacuum to- yield the titi^ noinoniinri as a 
white powder {50mg) . Mass and NMR spectra were fully 
consistent with the proposed structure. 

EXAMPLE 31 
5TOximino-25-cvclohexvla verTnf>nhin 

25-Cyclohexylavermectin B2 (50g) was oxidised to its 
5-oxo-d^rivative with activated manganese dioxide (2 x 
50g) in diethyl ether (500ml) according to the method 
described in Example 2. Further reaction with 
hydroxylamine hydrochloride . (53g) in an aqueous methanol 
- dioxan - water mixture (1:1:1) (900ml) was carried out 
according to the procedure described. in Exan©le 28. rrhe 
title Profli^c^r. was isolated from the reaction by pouring 
into water (500ml) and extracting with diethyl ether (3 x 
500ml> . The combined organic extracts were dried over 
anhydrous magnesium sulphate and evaporated to dryness 
under vacuum to give, the product (53g) which was used 
directly in the next ' example without further 
purification. 
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EXAMPLE 32 

5 -Qxixnx no- 2 3 - oxo- 2 5 - cvcl ohexvl a v erme ^!^ i ^ 
monosaccharide 

A mixture of 5-Oximino-25-cyclohexylavermectin B2 
(500mg) and pyridinium dichromate (1.87g) in 
dimethylformamide (25ml) was stirred at room temperature 
under a nitrogen atmosphere for 18 hrs. The reaction 
.mixture was then poured into an ice (25g) and (50 ml) 
mixture and extracted with dietlyl ether (2 x 50ml) . The 
.combined ether extract was washed with 2N hydrochloric 
acid (20ml)., water (50ml), dried over anlxi^drous magnesium 
sulphate and evaporated to dryness -under vacuxzm to give a 
residue (350mg) which was dissolved in isopropanol {25ml) 
con taining.1% sulphuric acid v/v. After stirring this 
reaction mixture for 18 hrs under a nitrogen atmosphere 
it was poured into an ice-water mixture (50ml) and the 
product extracted with dichlorome thane (2 x 3 0ml) . The 
combined organic extracts were dried over anhydrous 
magnesium sulphate and evaporated to dryness under vacuum 
to give the canide product (BOOmg) which was purified by 
high pressxire liquid chromatography on a Zorbax column 
(21.2 X 250mm, Bum, ODS-silica, Rainin) eluting with 
methanol - water 78:22 at 9ml per minute. Appropriate 
fractions were combined and evaporated under vacuum to 
yield the title cpTTtpoinirj as a white powder. Mass and NMR 
spectra were fully consistent with the proposed 
structure. 
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EXAMPLE 

mQHOsagghaT-i Hg> 

To a solution of 5-oxiinino-23-oxo-'25- 
cyclohe^lavermectin B2 monosaccharide OOOmg) (Example 
32) in dioxan .(ISOml) containing sodium acetate (320mgJ 
and methoxylamine l^drochloride (370ing) was added glacial 
acetic acid (10ml) . The reaction was stirred at room 
temperat\ire for 18hrs then poured into water (200ml) and 
extracted with dichloromethane (2 x 200ml) . The combined 
extracts were washed with saturated aqueous soditnn 
bicarbonate solution (2 x lOOna) and water (100ml), dried 
over anl^drous magnesium sulphate and evaporated to 
dryness under vacuum to give the crude product which was 
chromatographed on silica (Kieselgel 60, 230-400 mesh, 
Merck) (lOg) eluting with a gradient of hexanerdietliyl 
ether 1:1 changing to 0:1. Appropriate fractions were 
combined and evaporated to give the product (98mg) which 
was further purified 1^ high pressure liquid 
chromatography on a Zorbax column (21.2 x 250mm, 8iim, 
ODS-silica, Rainin) eluting with methanol - water 82:18 
at 9ml per minute. Appropriate fractions were ccaribined 
and evaporated under vacuum to yield the title cgmno^nd 
as a white powder (60mg). Mass and NMR spectra were 
fully consistent with the proposed structure. 
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EXAMPLE 

CYClPh ePCYl-22,23-<1ihvdroaverTnftr!hin m inr.T^ osacr?hat-THA 
To a solution of S-o-t-butyldimetlylsilyloximino- 
22,23-dihydro-25-cyclohexyl- avermectin Bl monosaccharide 
(Example 29) (530mg) , diisopropylethylamine (770mg) and 
4-dimet:hylaminopyridine (73mg) in dichlorome thane (50mi) 
was added succinic anhydride (3.6g). The resulting 
suspension was sonicated for lOmin and stirred at room 
temperature for 18hr then washed with water (2 x 10ml), 
dried over anhydrous sodium sulphate and evaporated to 
dryness \mder vacuum to give the crude product which was 
chromatographed on silica (Kieselgel 60, 230-400 mesh, 
Merck) (20g) eluting with a gradient of dichloromethane • 
- ethyl acetate 9:1 changing to 4:1. Appropriate 
fractions were combined and evaporated to give a solid 
which was slurried with dichloromethane (20ml), filtered 
and the filtrate evaporated to dryness under vacuiom to • 
give the crude product which was further purified hy 
high pressure liquid chromatographQr. on a Eynamax (trade 
mark) column (41.4 x 250mm, Sym, ODS-silica, Rainin) 
eluting at 9ml per minute with a methanol - water 90:10 
mixture changing to 95:5 after 40 mins. Appropriate 
fractions were combined and evaporated under vacuum to 
yield the tXtX^ gomppynd as a white powder (407mg) , Mass 
and NMR spectra were fully consistent with the proposed 
structure. 
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4 ' -Q-SuCCinovl>S-nximinn-^R -cvglr>hi:iwl-22 . S?-^- 
dAhvdroaverm ectin Bl mQnnfia cGhari<^» 

A solution of 4 • -0-succinoyl^5-0-t- 
butyldiinethylsilyloxiinino-22 , 23-dihydro -25-cyclohexyl- 
avennectin Bl monosaccharide (Example 34) (50mg) , and p- 
toluenesulphonic acid (50mg) in a dioxan - water mixture 
'10-:1 (11ml) was stirred at room temperature for 2hr, This 
reaction mixture was then quenched by the addition of 
saturated aqueous potassixim bicarbonate solution (5ml) 
and water (lOml) and the product extracted with diethyl 
ether (3 x 20ml) . rEhe combined organic extracts were 
washed with water (3 xlOml) , sattzrated aqueous sodixam 
chloride solution (5ml), dried over anl^drous sodium 
s\ilphate and evaporated to dryness under vacu\am to give 
the crude product which was chromatographed on silica 
(Kieselgel 60, 230-400 mesh, Merck) (O.Sg) eluting with 
ethyl acetate. Appropriate fractions were combined and 
evaporated to give a solid (46mg) which was further 
purified by high pressure liquid chromatography on a 
Utrasphere column {10 x 250mm, 5ym, ODS-silica, Beckman) 
eluting at 5ml per minute with a methanol - water 80:20 
•mixture changing to 85:15 after 20 mins and to 90:10 
after 40 mins. Appropriate fractions were combined and 
evaporated under vacuum to yield the potassixim salt of 
the £j,.tJ,e COntPOWd. as a white powder (32mg) . This 
compound was dissolved in diethyl ether (10ml), washed 
with an aqueous citric acid solution (20% w/v, 5ml), 
dried over anhydrous sodium sulphate and evaporated to 
dryness under vacuum -4:0 give the titlf. nomnniinri as a 
white powder (25mg) . Mass and NMR spectra were fully 
consistent with the proposed structure. 
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EXAMPLE ^fi 

4 ' -Q- f 3-Mft1-hQXVCarhonv^rnr>aTio^,1 ^ -.S-nv<in< nr>-^i^- 

CYClohfiXVl -22.:^3-dihvdroavpnt.Pff^^n bi T^r^n^^nn>^^^i 

A solution of 4'-0-succinoyl-5-0-t- 
butyldimethylsilyloxiniino-22 . 23-dihydro -25-cyclohe5Qri_ 
avermectin Bl monosaccharide (Exan«>le 34) (SOmg), and p- 
toluenesulphonic acid (SOmg) in methanol (lOml) was 
• stirred at room tenperature for Ihr. This reaction 
mixture was then quenched by the addition of saturated 
aqueous potassium bicarbonate solution (2ml) and water 
(10ml) and the product extracted with diethyl ether (3 x 
10ml) . The combined organic extracts were washed with 
water (3 x5ml) , saturated aqueous sodium chloride 
solution (2 X 5ml), dried over anhydrous sodium 
•sulphate and evaporated to dryness under vacuum to give 
the crude product which was chromatographed on silica 
(Kieselgel 60, 230-400 mesh, Merck) (Ig) eluting with 
dichloromethane - ethyl acetate 9:1. impropriate 
fractions were combined and evaporated to give the title • 
goippgmd as a white powder. Mass and NMR spectra were 
fully consistent with the proposed structure. 

4 • -0-^3- f 4-Mftf hvlPiperazln-l-vT^ r.«^H o nvlnT-nr.AT.»yi ) - 
5-g3<;lm i^p-25-cy^^ohexvl-22.23-ri^ynrriT^ p avp■r^lor>^■jT^ p i 

To a solution of 4 • -o-succinoyl-5-0-t- 
butyldimethylsilyloximino-22 , 23-dihydro -25-pyclohe3<yl- 
avermectin Bl monosaccharide (Example 34) (lOOmg) , 1- 
hydroxybenzotriazole (15mg) and l-(3- 

dimethylaminopropyl).-3.-ethylcarbodiimide (24mg) in dry 
N,N-diinethylformamide (5ml) was added and N- 
metlylpiperazine (llmg) and the mixture stirred at room 
temperature for 18hr. After pouring into water (20ml) the 
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product was extracted with diethyl ether (3 xlOml) . The 
conibined extracts were washed with water (3 xSml) , 
saturated aqueous sodiim chloride solution (2 x Sml), 
dried over anhydrous sodium sulphate and evaporated to 
dryness under vacuum to give a material which was 
chromatographed on silica (Kieselgel 60, 230-400 mesh/ 
Merck) (lOg) eluting with dichloromethane - methanol 
95:5- Appropriate fractions were combined and evaporated 
to give a material {85mg) which was dissolved in methanol 
(10ml) containing p-toluenesulphonic acid (85mg) and the 
whole stirxed at room temperature for Ihr, Uiis reaction 
mixture was quenched ty adding saturated aqueous 
potassium bicarbonate (5ita) and water (20ml) and the 
product extracted with dietliyl ether (3 x 10ml) . The 
combined organic extracts were washed with water (3 
x5ml), saturated aqueous sodiiim chloride solution (2 x 
5ml), dried over anhydrous sodixim sulphate and 
evaporated to dryness under vacuxam to give the crude 
product which was chromatographed on silica (Kieselgel 
60, 230-400 mesh, Merck) (lOg) eluting with 
dichloromethane - methanol 95:5. Appropriate fractions 
were combined and evaporated to give the title compound 
as a white powder (52mg) . Mass and NMR spectra were fully 
consistent with the proposed structure. 
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EXAMPLE 3ft 

4 ' "Q- (3- (Pyri<i-4-vlaininQ) carbonvlp i-p panQvl \ ^S- 

To a solution of 4 • -O-succinoyl-5-o-t- 
butyldimethylsilyloxiinino-22 , 23-dihydro -25-cyclohexyl- 
avermectin Bl monosaccharide (Exainple 34) (lOOitig) , 1- 
hydroxybenzotriazole (30icig) , 1- (3-diinethylaininopropyl) -3- 
ethylcarbodiiInide (48ing) and diisopropyletl?ylainine 
(39mg) in dry N,N-diinethylf ormamide {5ml) was added 4- 
aminopyridine (21mg) and the mixture stirred at room 
tCTiperature for 18hr. After pouring into ethyl acetate 
{20ml) the resulting solution was washed with water (3 x 
10ml) , saturated aqueous sodixmi chloride solution (2 x 
5ml), dried over .anhydrous sodiiam sulphate and 
evaporated to dryness \inder vacuian to give a material 
{90mg) which was dissolved in methanol (lOml) containing 
p-toluenesulphonic acid (20mg) and the whole stirred at 
room teinperature for Ihr. This reaction mixture was 
quenched by adding saturated aqueous potassium 
bicarbonate (Sita) and water (20ml) and the product 
extracted with diethyl ether (3 x 10ml) . The combined 
organic extracts were washed with water (3 x 5ml), 
saturated aqueous sodium chloride solution (2 x 5ml), 
dried over ai^drous sodium sulphate and evaporated to 
dOTess under vacuum to give the crude product which was 
chromatographed on silica (Kieselgel 60, 230-400 mesh, 
Merck) (5g) eluting with ethyl acetate. Appropriate 
fractions were combined and evaporated to dryness under 
vacuum to give the title coTnnoimri as a white powder 
(29mg) . Mass and NMR* spectra were fully consistent with 
the proposed structure. 
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EXAMPI.E 

FJ-UOrenvlmethoxynarbonvl ^ 1 v sinvl \ -q,r>-*. _ 

dihvdroavermpr' tin Bl inonoaar!r;haT-<<?ft 
To a solution of N,N'-bis-(9- 
fluorenylmethoxycarbonyl) lysine (1.32g) in 
diehloromethane (250inl) was added 

dipyclohexylcarbodiimide (230nig) and the mixture stirred 
at room temperature for 1 hr. The resulting suspension 
was then sonicated for O.Shr then filtered through a 
layer of Hyflo (trade mark) and the filtrate concentrated 
under reduced pressure to a volume of aroroximately 100 
ml to give a solution of the desired N,N'-bis-(9- 
fluorenylmethoscycarboi^yl) lysine anhydride. To" this 
solution was added 5-0-t-butyldimethylsilyloxijnino-22,23- 
dihydro-25-cyclohe3cyl- avermectin Bl monosaccharide 
(Exaitple 29) (670mg), diisopropyletl^lamine (294mg) and 
4-dimethylaminopyridine (185mg) . The reaction mixture was 
stirred at room tentperature • for 90hrs then concentrated 
to dryness under reduced pressure to give a residue which 
was chromatographed on silica (Kieselgel 60, 230-400 
mesh, Merck) (200g) eluting with diehloromethane 
changing to diciiloromethane - ethyl acfetate 9:1 after 11 
had been collected. Appropriate fractions were combined 
and evaporated to dryness under vacuum to give the titlt* 
QQmQm<\ as a white powder {850n^) . The MMR spectrum was 
fully consistent with the proposed structure. 
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EXAMPLE 40 

Fluoreyivlmethoxvcarbonvl ) l vsinvn ) -'^^ o x lminn- ?c ^- 
Cyc3,QhfiXV3-;^;!t?3-dihvdroBvennegMn b1 monriflanphaT'^ 

4'-0-{N,N'-bis-(9- 
f luorenylmethoxycarbonyl) lysinyl) -5-O-t-bu 
tyldiinethylsilyloxiiriino-25-cyclohexyl-22 , 23- 
-dikydroavermecti n Bl monosaccharide (850mg) {Exanple 39) 
was dissolved in methanol (20ml) containing p- 
toluenesulphonic acid (20mg) and the whole stirred at 
room temperature for 2hrs. This reaction mixture was 
quenched by adding saturated aqueous potassium 
bicarbonate (5ml) and water (20ml) and the product 
extracted with diethyl ether (3 x 10ml). Hie combined 
organic extracts were washed with water (3 x5ml) , 
saturated aqueous sodium chloride solution (2 x 5ml)., 
<aried over anhydrous sodium sulphate and evaporated to 
dryness under vacuum to give the crude product which was 
chromatographed on silica {Kieselgel 60, 230-400 mesh, 
Merck) (25g) eluting with dichloromethane - etlyl 
acetate 9:1 changing to 4:1 after 2.00ml of eluate had 
been collected. Appropriate fractions were combined and 
evaporated to dryness xander vacuimi to give the title 
ComPQl^n^i , as a white powder (274mg) . The NMR spectrum was 
fully consistent with the proposed structure. 
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EXAMPLE At 

4 ' -Q-XiVS1nvl-5-oximlno-25-rvfflfthi>vx/i -r^y , or^- 
dihvdroavenne ct.in Bl mono aageharit^a 

4 • -O- (N, N • -bis- (9- 
f luorenylmethoxycarbonyl ) lysinyl ) -S-oximin o-25- 
cyclohexyl-22,23-dihydroavennectin Bl monosaccharide 
{274ing) (Example 40) was dissolved in acetonitrile (30mi) 
containing piperidine (ISOmg) and the mixture stirred at 
room temperature for 8 hrs. This was concentrated to 
dryness under vacu\im. to give the crude product which was 
chromatographed on silica (Kieselgel 60, 230-400 mesh, 
Merck) (25g) eluting with dichlorome thane - methanol - 
0.880 ammonia solution 80:20:1. Appropriate fractions 
were combined and evaporated to dryness under vacuum to 
give the .tAtlQ CQi^ppimd which was freeze dried from t- 
butanol to yield a white powder {157mg) . Mass and NMR 
spectra were fully consistent with the proposed 
structure. 

EXAMPLE 42 

5- (Trimethvlacetvloximino) -25^gvGin> i exvi--22 . 9/^^ 
dihvdroav ftrmftcfcin nr roonQsacGhaT-iH^ 

To a stirred solution of 5-oximin6-25-pyclohexyl- 
22,23-dihydroavermectin Bl monosaccharide (Exqir«>le 5) 
(50mg) in dichloromethane (2ml) at room temperature was 
added triethylamine (721) followed by trimethylacetyl 
chloride (801) . After leaving to stand for 18 hrs an 
aqueous citric acid solution (10% w/v, 2xol) wa^ added and 
the organic layer separated, washed with saturated * 
aqueous sodium chloride solution {2ml) , dried over 
anhydrous sodium sulphate and evaporated to dryness 
under vacuvmi to give the crude product which was 
chromatographed on silica (Kieselgel 60, 230-400 mesh. 
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Merck) (5g) eluting with diethyl ether. 
Appropriatefractions were coinbined and evaporated to 
dryness under vacuum to give a material (53mg) which was 
further purified by high pressure liquid chromatography 
on a l)ynainax (trade mark) column (21.2 x 250mm, - 5pm, ops- 
silica, Rainin) eluting at 20ml per minute with a 
•methanol - water 95:5 mixture. Appropriate fractions 
were combined and evaporated under vacuum to yield the 
title Com>Oimri as a white powder (ISmg) . Mass and NMR 
spectra were fully consistent with the proposed 
structure. 



EXAMPT.Tg 

- 5-oximino-25-cyclohexyl-22,23-dihydroavermectih Bl 
monosaccharide (Example. 5) (70mg) in dichloromethane 
(30ml) was reacted with triethylamine (501) and benzoyl 
chlpride (1001) and the desired product extracted in a 
manner identical to that described in Example 42. 
Purification was achieved by high pressure liquid 
chromatography on a Pynamax (trade mark) column (41.4 x 
250mm, Spm, ODS^silica, Rainin) eluting at 45ml per 
minute with a methanol - water 90:10 mixture. 
Appropriate fractions were corribined and evaporated under 
vacuum to yield the title CPmponn^. as a white powder 
(28mg) . Mass and NMR spectra were fully consistent with 
the proposed stinicture. 
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BXAWPt'B 44 

- 5- (N-Met:hvlcarbamnvlovimlnn\ -25-ny^1 ^ >iewl^S^? , 2 '^- 

■dj.hvdroa vftrmeefcin B1 monosaGghay ^ fi<:> 

To a stirred solution of 5-oxiinino-25-cyclolie3<yl- 
22,23-dihydroavermectin Bl monosaccharide (Exanple 5) 
(106mg) in dichlorome thane (lOml) was added methyl 
isocyanate (151) and the mixture stirred for Ihr. A 
further amount of methyl isocyanate (301) was then added 
and the reaction stirred for another 72 hrs before adding 
saturated aqueous sodium chloride solution (10ml) and 
ether (30ml) • The organic extract was dried over 
anhydrous sodium sulphate and evaporated to dryness 
under vacuum to give the crude product (ISOmg) which was 
purified by high pressure liquid' chromatography on a 
I^ynamax (trademark) coltimn (,41.4 x 250mm, 8pm, ODS- 
silica, Rainin) eluting at 45ml per minute with a 
methanol - water 91:9 mixture. Appropriate fractions 
were combined and evaporated under vacuxam to yield the 
fPrtJr^ g_QynrpQun<A as a white powder (80mg) . Mass and NMR 
spectra were fully consistent with the proposed 
structure. 

EXAMPLE 4S 

5- (NrN-P^ethvlcarbamovloximino) ~2s-r T vciQhf^wi - 

22t23-dihV droavermert-.in Bl mnnQganrhay^ r^p 

To a stirred solution of 5-oximino-25-cyclohe3Qrl- 
22,23~ditaydroavermectin Bl monosaccharide (Exa2ic>Ie 5) 

(50mg) in dichlorome thane (2ml) at room teirperature was 
added triethylamine (721) and 4-dimethylaminopyridine 

(Img) followed N,N-dimethylcarbamoyl chloride (581). 
After 3hrs further N.N- dimethyl carbamoyl chloride (581) 
was added and the' reaction left to stand for 18 hrs. An 
aqueous citric acid solution (10% w/v, 2ml) and diethyl 
ether (20ml) were then added and the organic layer 
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separated, washed with satiorated atjueous soditan chloride 
solution (Sml), dried over anliQrdrous sodixim sulphate and 
evaporated to dryness under vacuum to give the crude 
product which was purified by high pressure liquid 
chromatography on a Dynamax {trade mark) column (21.2 x 
250inm, 5pm, ODS-silica, Rainin) eluting at 10ml per 
•miiiute with a methanol - water 90:10 mixture. 
Appropriate fractions were combined and evaporated under 
vacuum to yield the tit.3f> r^omn/^^nf^ as a white powder 
(18mg) . Mass and NMR spectra were fully consistent with 
the proposed structure. 

5- f4-Mftf.hvlpit>era?:invl-1 -^»^>^rsnvl»^^tn^r.^^ ^ok. 
CyC l 0hfi?tVl- 22.23-dihvdroavprmftffh-in bi | p onQs»ffr.yia-r< 

To a stirred solution of N-methylpiperazine (0;65inl) 
and triethylamine (1.3ml) in toluene (25inl) at O'C was 
added dropwise a solution of phosgene in toluene (20% 
5.1ml) over a period of 15 min. aiie reaction was allowed 
to warm to room temperature, stirred for 3hr, filtered 
and concentrated to approximately lOml under reduced 
pressure to give a solution of l-chlorocarbonyl-4- 
metlylpiperazine which was reacted with 5-oximino-25- 
cyclohexyl-22,23-dihydroavermectin Bl monosaccharide 
(Example 5) (300mg) , triethylamine (1101) and 4- 
dimetlvlaminopyridine (5mg) in dichloromethane (10ml) at 
room temperature according to the method described in 
Exanple 45 . Purification of the desired material was 
achieved by chroma tograpl^ on silica (Kieselgel 60, 230- 
400 mesh. Merck) (35g) eluting with dichloromethane. 
Appropriate fractions were combined and evaporated to 
dryness under vacuum to give a material (53mg) which was 
further purified by high pressure liquid chromatography 
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on a pynamax (trade mark) column (21.2 x 250inm, 5vaa, ODS- 
silica, Rainin) eluting at 20na per minute with a 
methanol - water 95:5 mixture. Appropriate fractions 
were combined and evaporated under vacuum to yield the 
tltX^ QQimomri , as a white powder. Mass and NMR spectra 
were fully consistent with the proposed structure. 

EXAMPLE 47 

5- {t-Butv3oyvcarbonvloxiiniTio^-95-ffvnir>Ho-. r >ri-2:? . OA- 
flihvdro avermentin Bl Tllr»nneacf;ha^-^ rto 

To a stirred solution of 5-oxiinino-25-Qyclohexyl- 
22,23-dihydroavermectin Bl monosaccharide {Exan«)le 5) 
{60mg) and triethylamine (501) in dichlorbmethane (5ml) 
at room temperature was added t-butylo3c/carbonyl 
anhydride (60mg) . After allowing to stand for 48hrs the 
reaction was evaporated to dryness \inder vacuum to give a 
residue which was dissolved in dichloromethane and 
chromatographed on silica (Kieselgel 60, 23 0-400 mesh, 
Merck) (5g) eluting with dichloromethane. Appropriate 
fractions were corobiaed and evaporated to dryness under 
vacuum to give the titlfl fiOmnOMPd as a white powder 
(45mg) . Mass and NMR spectra were fully consistent with 
the proposed structure. 
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EXAMPLE 4ft 

CYCl9hP^1-2?,, 23-dihvdrQavennectin Bl mnn Qsacohayid^ 

4- Fonnylphenylisocyanate was prepared according to 
the method described in J. Med. Chem. , 32 (10), 2354, 
(1989) and was reacted with 5-oximino-25-cyclohe>Qrl-- 
22,23-dihydroavennectin Bl monosaccharide (Example 5) 

' (SOOmg), in dry dichloromethane (50ml) at room 
temperature for Ihr according to the method described in 
Exanple 43. Purification of the desired material was 
achieved using chromatography over silica (Kieselgel 60, 
230-400 mesh, Merck) •(125g) eluting with a gradient of 
hexane - ether 1:1 changing to 20:80. Appropriate 
fractions were combined and evaporated to dryness under 
vacuum to give the tj-tlg QpmpouP^^ as a white powder 
{300mg) . Mass and NMR spectra were fully consistent with 
the proposed structure. 

Tpt}im?hP 49 

5- (W- (4- f P Aethvl fl^Tninomethvl ) phenvi ) - 
gartowipylpximi no) -25 -cvci nhf^wi-!^^ ^^^H4hvd.-na^r^T^mo.^^ ^ ^ 
Bl monofiaochar-irio 

4-Diethylaminomethylben2Qyl chloride was prepared 
according to the method described in United States Patent 
publication US-4623486 and was reacted with 5-oximino-25- 
cyclohexyl-22,23-dihydroavermectin Bl monosaccharide 
(Example 5) (lOOmg) , in dry dichloromethane (SOml) 
containing triethylamine (4501) and 4- 

dimethylaminopyridine (126mg) at room tenperature for Ihr 
according to the method described in Exanple 45. 
Purification of the desired material was achieved using 
chromatography over silica (Kieselgel 60, 230-400 mesh, 
Merck) (5g) eluting with a gradient of methanol - 
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dichloromethane 0:100 changing to 10:90. 
Appropriatefractions were conibined and evaporated to 
dryness under vacuum to give the titl^ ^""T^nn^l as a 
white powder (llmg) . Mass and NMR spectra were fully 
consistent with the proposed structure. 

EXAMPLE '^n 

Bl monoaacehar-irt^^ 

4- (4-Methylpiperazin-l-ylmethyl) benzoyl chloride was 
prepared according to the method described in United 
States Patent publication US-4623486 and was reacted with 

5- oxiinino-25-cyclohexyl-22, 23-dihydroaverinectin Bl 
monosaccharide (Example 5) in a manner identical to that 
described in Exanple 48. The JLiJU£_CiaQ!E£ainfl was obtained 
as a white powder (iSmg) . Mass and NMR spectra were 
fully consistent with the proposed structure. 



EXAMPLK til 

5- (N- f 3-FVri rrvlcarbonvl ) -ffaT-h^mnYlnyim-i -^t;- 
■ CYCAghCTY^- a2,23-t1i.hydronvftrmechin bi Tn o no«arTr.>,AT-^ /Io 

To a stirred solution of nicotinamide {4.88g) in dry 
1,2-dichloroethane (500ml) was added dropwise oxalyl 
chloride (5.24ml) . The mixture was heated under reflux 
for 4.5h then cooled, filtered and the resulting solution 
containing nicotinoyl isocyanate (50ml) was reacted with 
5-:oximino-25-cyclohe5Qri-22 , 23-dihydroavermectin Bl 
monosaccharide (Exantple 5) (SOOmg), in dichloromethane 
(10ml) at room temperature. After allowing to stand for 
18hr further nicotiiioyl isocyanate solution (25ml) was 
added and the mixture left at room taiperature for a 
further 18hr before evaporating to dryness under vacuum 
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to give a residue which was purified by high pressure 
liquid chromatograply on a Dynainax (trade mark) 
colunin(41.4 X 250nnn, Spm, ODS-silica, Rainin) eluting at 
45ml per minute with a methanol - acetonitrile - water 
20:65:15 mixture. Appropriate fractions were cwnbined 
and evaporated under vacuum to yield the title nnTTmr.ii ,T^^ 
as. a vdiite powder. Mass and nmr spectra were fully 
consistent with the proposed structure. 

EXAMPLE 

5- (W- (3-PyT-i,dvl) -carhamnvl oyimino^ -P'^- ^ n] n^owl - 
a2.;?3-<ai hydroBVPrinectin ri inonnH«r.r.>iaT.^^ «, 

TO a solution of nicotinic acid hydrazide 
dihydrochloride (2g) in water (10ml) was added a solution 
of sodium nitrite (1.6g) in water (lOml) , keeping the 
temperature below 2 0"C. Diethyl ether (50ml) was then 
added and the mixture basified by the careful addition of 
solid sodiian bicarbonate. The organic layer was 
separated, washed with water (20ml) , dried over anhydrous 
magnesium sulphate and evaporated to dryness under vacuum 
to give nicotinyl azide (l.lg) m.pt. 54"C. This azide 
(l.lg) was stirred in dry toluene (10ml) arid heated at 
100°C xinder a nitrogen atmosphere for 8hr to give a 
solution containing 3-pyridyl isocyanate. A portion of 
this solution (1ml) was reacted with 5-oximino-25- 
cyclohexyl-22,23-dihydroavermectin Bl monosaccharide 
(Exainple 5) (lOOmg) , in toluene (lOml) at room 
temperature for Ihr before pouring into a dietl^l ether - 
water mixture (1:1, 3Qml). The organic layer was 
separated, dried over anhydrous magesium sulphate and 
evaporated to dryness under vacutiro to give a residue 
(13 On^) which was purified by high pressure liquid 
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chromatography on a Dynamax (trade mark) coliomn (41.4 x 
250mm, 8ym, ODS-silica, Rainin) eluting at 45ml per 
minute with a methcinol - water 85:15 mixture ^ changing 
to87:13 after 15 mins. Appropriate fractions were 
combined and evaporated under vacuum to yield the title 
COTOOWd as a white powder (52mg) . Mass and lOMR spectra 
were fully consistent with the proposed structure. 

EXAMPLE 

5- (-Allvlcarbamovloximino) >25-cvclohe xvl-22 . 23- 
dihvdroa vermectin Bl monosacchari^^ 

5-oximino*25-cyclohe5«yl-22,23-dil:vdroavermectin Bl 
monosaccharide (Example 5) (SOOmg) was reacted with allyl 
isocyanate (108mg) in dichloromethane (50ml) according to 
the method described in Example 43 to give the title 
compound as a white powder (352mg) . Mass and NMR spectra 
were fully consistent with the proposed structure. 
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1. A compound of formula (I). 



HaCr^O 




wherein the broken line at the 22-23 position represents 
an optional bond and either this bond is present and R» is 
absent or this bond is absent and R» is H, OH, oxo or 
oximino optionally sxobstituted by a C^-C, alkyl group, R» 
is a C,-C, alkyl, c,-C. alkeiyl or C,-C, cycloalkyl group, 
or a 3- to 6- meiribered heterocyclic ring containing a 
sulphur or pxygen atom, said ring being saturated or 
fully or partially unsaturated and optionally substituted . 
by one or more C,-C^ alkyl groups or halogen atoms, 
R* is H or OH, and 

R* is H or a group capable of being l^drolysed in vi-^» to 
yield a compound in which R* is H, 

is OH, optionally substituted with a group capable of 
being lydrolysdd yj - YP to yield a compound in which R« 
is OH, and R* is H or C»-C« alkyl or R« is H and R» is 
amino, optionally substituted with at least one group 
selected from Ci-C, alkyl and acyl groups. 
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2. A compound according to Claim 1, in which said 
groups capable of being hydrolysed in vivo are 
independently substituted or unsxxbstituted Ca-Ce alkanoyl, 
arcy/1, carbamoyl, C^-Ce alkoxycarbonyl , dicarboxylic acid 
or amino acid group. 

3. A compound according to Claim 2, in which said group 
capable of being hydrolysed in vivo an acetyl, 
butylcarbonyl , Jt.-butylo3Qrcarbonyl , benzoyl^ 
methylpiperazinecarbonyl , N-methylcarbampyl , 3sr,N- 
dimethylcarbampyl , formylphenyl carbamoyl , N- ( 4- 
dietl^laminomethylphenyl ) -carbamoyl , N- (4-methyl-l- 
piperazin-methylphenyl) -carbamoyl, N- (3-pyric(ylcarboivl) - 
carbamoyl, N- (3 -pyridtyl) -carbamoyl, allylcarbamqyl, 

succ inoy 1 , me thosQrsuccinoyl , 4-methylpiperazinesuccinpyl , 
pyrid-4-ylaminosuccinoyl, lysinyl or a N, N*-bis(9- 
fluorenylmetho3cycarbonyl) lysinyl group, 

4. A compoiind according to Claim 1, 2 or 3 in 
which R* is an alkyl or cycloalkyl group. 

5. A compound according to Claim 4, in which is 
cyclohe:>^l, isopropyl or sec-butyl. 

6. A con^tmd according to any preceding claim, in 
which R' is H and the optional bond at the 22-23 position 
is present or this optional bond is absent and R* is H or 
OH. 

7. A..compo\and according to claim 1 which V? and R* 
are H. 

8. Any one of the following compounds: 
5-oximino-22,23-dilydroavermectin Bla monosaccharide, 
5-oximino-22 , 23-dihydro-25-cyclohe3Qrlavermectin Bl 
monosaccharide, 

5-oximino-25-cycldhe3Qrlavermectin B2 monosaccharide, 

5-oximino-25-cyclohexylavermectin Bl monosacccharide, 

4'-epi-5-oximino-25-cyclohe3Q^l-22,23-dilydroavennectin Bl 
monosaccharide , 

4a-hydroxy-5-oximino-25-cyclohe3Q^l-22 , 23- 
dihydroavermec t in Bl monosaccharide , 
5-oximino-25- (4-tetrahydropyranyl) -22 , 23- 
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dilvdroavermeccin Bl xnonosacccharide. 

4 ' -0-Acetyl-5-oximino-25-cyclohe3Q^l-22 , 23- 

dihydroavermectin Bl monosaccharide, 

4- methyl-5-oxiinino-25-cyclohe5vl-22 , 23-dihyaroaverTOectin 
Bl monosaccharide, 

4 ' - acety lamino - 4 " - deoxy- 5 - oximino- 22,23- dihydro- 25- 

cyclohesQrlavermectin Bl monosaccharide, 

.5 -oximino- 2 3 - oxo-2 5 - cyclohe3<y laverroec t in B2 

monosaccharide, 

5- oxiTOino-23-methoximino-25-cyclohexylaverinectin B2 
monosaccharide, 

4 ' -0-succintyl-5-oximino-25-cyclohexyl-22 , 23- 
dihydroavermectin Bl monosaccharide, 

4*-0- (3-methoxycarbonylpropanoyl) -5-oximino-25-cyclohexyl- 
22,23-dihydroaventiectin Bl monosaccharide, 
4'-0- (3- (4-methylpiperazin-l-yl)carbonylpropanoyl)T5- 
oximino-25-cyclohexyl-22,23-dihydroavermectin Bl 
monosaccharide , 

4'-0- (3- (pyrid-4-ylamino) carbonylpropanoyl ) -5-oximino-25- 

cyclohe3Q^l-22,23-dihydroavenaectin Bl inonosaccharide, 

4*-o- (N,N'-bi8- (9-fluorenylmetho:Qrcarbonyl) lysinyl) -5- 

oximino-25-cyclohexyl-22,23-dihydroavermectin Bl 
monosaccharide, 

4"-0-lysinyl-5-oxiniino-25-cyclohexyl-22,23- 
dihydroavermectin Bl monosaccharide, 
5- ( trimetbylacetyloximino) -25-cyclohejQrl-22 , 23- 
dilydroavermectin Bl monosaccharide, 

5- (benzoyloximino) -25-Qyclohexyl-22, 23-dilQrdroavermectin 
Bl monosaccharide, 

5- (N-methylcarbamoyloximino) -25-cyclohe3cyl-22 , 23- 
diiydroavermectin Bl inonosaccharide. 
5- (N, N-dimetlvlcarbamoyloxlmino) -25-cyclohe3?yl-22 , 23- 
dilydroaverroectin Bl monosaccharide, 

5- (4-methylpipera2inyl-l-carbonyloximino) -25-cyclohe5vl- 
22 , 23-dihydroavermectin Bl monosaccharide, 
5- (JE.-butylo5Q/carbonyloximino) -25-pyclohe3Qrl-22 , 23- 
dihydroavennectin Bi monosaccharide. 
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5- (N- (4-f orrrylphenyl) "-carbampyloximino) -25-cyclohexyl- 
22,23~dihydroavennectih Bl monosaccharide, 
5" (N- (diethylaminomethyl) phenyl) -carbamoyloxiituno) -25- 
cyclohe3Qrl-22,23-dihydroavennectin Bl monosaccharide, 
5- (N- (4- (4-iaethyl-l-piperazinyl-methyl) phenyl) - • 
carbamoyloximino) "25-cyclohexyl-22, 23-dihydroavennectin 
Bl motnosaccharide, 

5- (N- (S-pyridylcarbonyl) -carbampyloximino) -25-cyclohe3Qrl- 

22,23-dihydroavennectin Bl monosaccharide/ 

5- (N- (3-Ryridyl) -carbampyloximino) -25-pyclohexyl-22,23- 

dihydroavermectin Bl monosaccharide, 

5- (N-allylcarbamoyloximino) -25-cyclohexyl-22, 23- 

dihydroavermectin Bl monosaccharide. 

9. A pharmaceutical or veterinary composition, 
comprising a compound according to any preceding claim 
and a pharmaceutically acceptable carrier or excipient. 

10. A compound according to any one of claims 1 to 
8 for use in animal or hviman medicine. 

11. A compound according to any one of claims 1 to 
8, for use as an antiparasitic agent. 

12. Use of a compound according to ax^ one of 
claims 1 to 8 for making a medicament for treatment or 
prophylaxis of flea infestations. 

13 . A method of treatment or prophylaxis of 
parasitic infections, which conprises administering to an 
animal or human an effective amount of a compoxind 
according to any one of claims 1 to 8 . 

14. A confound of forioaula (III). 
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wherein the broken line. R\ R», r> and R' are as defined 
in claim 1, or R» is «-oleandrosylo3<y and R» is H. 

15, A process for preparing a compound of fonnula 

(I) : 




wherein the broken line at the 22-23 position represents 
an optional bond and either this bond is present and R» is 
absent or this bond is absent and R* is H, OH, oxo or ' 
oximino optionally substituted iy a C,-C, alkyl group. R» 
is a C^-C. alkyl, c,-C, alkenyl or C,-C. cycloalkyl group, 
or a 3- to 6.- membered heteropyclic ring containing a 
sulphur or oj^gen atom, said ring being saturated or 
fully or partially unsaturated and which may optionally 
be substituted by one or more C,-C^ alkyl groups or 
halogen atoms, 
R' is H or OH, 

R* is H or a group- capable of being lydrolysed in ^.i^r. to 
yield a compound in which R* is H, . 

R' is OH, optionally substituted with a group capable of 
being l^^drolysed An yAyo to yield a compound in which R» 
is OH. and R* is H or Cj-C, alkyl or R^ is H and R^ is 
amino, optionally substituted with at least one group 
selected from C,-C, alkyl and acyl groups. 
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which coznprises the steps (1) of oxidising a conpound of 
formula (II) : 




wherein the broken line, R*, and R* are as defined 

above and R' is as defined above or R* is 
oleandrosyloxy and R* is H to yield a confound of formula 
<III) : 
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and (ii) allowing the coirgpound of formula (III) to react 
with a compound of forroula R*-o^nh, where is as defined 
above 

and where is a-oleandrosyloxy, hydrolysing the coicpound 
obtained to yield a compound of fonrtula (I), 
and (iii) if necessary replacing group R* when the latter 
is H with said group capable of being hydrolysed in vivo 
to yield a compound in which R^ is H, 

if necessary, the process further comprising one or more 
of the following steps before or after steps (i) , (ii) 
and (iii) , 

(iv) substituting group R» when the latter is OH with said 
group capable of being hydrolysed in vivo to yield a 
conpound in which R* is OH, 

(v) oxidising group R^ when the latter is OH to oxo, 

(vi) reacting the compound obtained from step (v) with 
hydroxylamine optionally substituted hjy a C^-Ce all^rl 
group to yield a compound in which R* is optionally 
substituted oxo, 

(vii) hydrogenating the conqpound to reduce a double bond 
at the 22-23 position to a single bond, 

(viii) oxidising a conpound in which R' is H to a compound 
in which R* is OH, 

(ix) oxidising a compound in vAiich R» is OH and R* is H to 
a contpound in which R* is oxo and R« is absent, and 
either: 

(X) reducing the confound obtained from (ix) to produce a 
confound in which R' is an eoi -QH group, or 

(xi) reacting the compound obtained from (IX) with a 
Grignard reagent to., yield a compound in which. R* is OH and 
R* is allQ^l, or • 

(xii) subjecting the contpound obtained from (ix) to 
reductive amination to yield a compound in which R' is an 
amino or allQriamine group, and if necessary acylating the 
compound obtained, any free OH groups being protected if 
necessary during any of the above steps. 
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